Abstract
mechanism for magma transport on both planets-can propagate more easily and can 27 be much wider on Mars than on Earth. We suggest that this increased the efficiency of 
149
The compiled rock deformation experiments (Table 1) 
163
We classified the failure mode of the deformed experimental samples as either 164 brittle (i.e., the mechanical data show a large stress drop and/or the sample displayed a 165 throughgoing fracture) or ductile (i.e., no large stress drop in the mechanical data 166 and/or no evidence of strain localisation) (see Rutter, 1986 ). We use these definitions 
173
Each experiment was performed at a constant effective pressure (Table 1) Head, 1994) , and constant is assumed to be 1.18 × 10 -8 Pa -1 (Head and Wilson, 1992 Figure 2 ).
193
The experimental data were plotted (indicating the failure mode) on graphs of 
198
The average surface temperature of Earth and Mars was taken as 288 K and 253 K, 
249
The data shown in Figure 3 lithosphere is substantial when the pore pressure is hydrostatic (~900 and ~350 MPa, 319 respectively; Figure 5a ). This strength discrepancy becomes greater when we assume a 320
Martian pore pressure gradient twice that of the hydrostatic (Figure 5b ). In this 321 scenario, brittle strength at 10 km depth on Mars is reduced from ~350 to ~200 MPa ( Figure 5 ). 
342
We note that the propagation of dykes-and thus the transport of magma-is 
466
And so it is that surface gravity, influenced by the mass of a given planetary Byerlee's rule (Equation (2); see text for details). 
